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Abstract — Online product reviews play an important role in 

influencing customers’ purchasing decisions on e-commerce 

platforms. However, the increasing presence of fake or 

misleading reviews has significantly reduced the reliability of 

these systems and created challenges for both users and 

businesses in making trustworthy decisions. This paper 

presents a machine learning–based approach for identifying 

fake product reviews by analyzing textual patterns and review 

characteristics. The proposed system uses natural language 

processing techniques to preprocess review data and applies 

feature extraction methods such as TF-IDF to transform 

textual information into numerical form suitable for 

classification. Multiple classification algorithms are trained 

and evaluated to distinguish genuine reviews from deceptive 

ones effectively. The performance of the system is measured 

using evaluation metrics such as accuracy, precision, recall, 

and F1-score. Experimental results demonstrate that machine 

learning techniques can successfully detect suspicious 

reviews with satisfactory accuracy and reliability. The 

proposed approach can help e-commerce platforms improve 

the authenticity of the review, improve customer trust, and 

help users make better purchasing decisions. Future 

improvements may include the integration of deep learning 

models and real-time detection mechanisms for enhanced 

Conference performance. 
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I. INTRODUCTION 

The rapid growth of e-commerce platforms such as Amazon 

and Flipkart has significantly transformed the way people 

purchase products and services. Today, customers rely 

heavily on online reviews before making purchasing 

decisions, as these reviews provide valuable insights into 

product quality, usability, and overall customer satisfaction. 

Genuine user feedback helps buyers compare products 

effectively and select options that best match their needs. As 

a result, online reviews have become one of the most 

influential factors affecting consumer behavior in digital 

marketplaces. 

However, the increasing popularity and influence of 

online reviews have also led to the emergence of fake or 

deceptive reviews. Many sellers attempt to manipulate 

product ratings and customer opinions by posting false 

positive reviews to promote their products or negative 

reviews to harm competitors. These misleading reviews 

create confusion among customers and reduce their trust in 

review-based recommendation systems. Consequently, 

identifying fake reviews has become an important challenge 

for both researchers and e-commerce platforms. 

Manual detection of fake reviews is difficult and 

time-consuming because deceptive reviews are often written 

in a way that closely resembles genuine customer feedback. 

Traditional filtering methods are not sufficient to handle the 

large volume of user-generated content available on modern 

online platforms. Therefore, automated techniques are 

required to detect suspicious reviews accurately and 

efficiently. In recent years, machine learning techniques have 

shown promising results in analyzing large textual datasets 

and identifying hidden patterns that help distinguish genuine 

reviews from fake ones. 

Machine learning models can learn behavioral and 

linguistic characteristics present in review text and classify 

reviews based on the extracted features to distinguish 

between genuine and deceptive reviews. Natural Language 

Processing (NLP) techniques further improve this process by 

enabling systems to analyze sentence structure, word usage, 

sentiment patterns, and contextual information within 

reviews. These approaches make it possible to develop 

intelligent systems that can automatically detect deceptive 

reviews with higher accuracy and reliability compared to 

traditional rule-based methods. 

This paper proposes a machine learning–based 

framework for detecting fake product reviews using textual 

feature extraction and classification algorithms. The system 

processes review data through multiple stages, including 

preprocessing, feature extraction using Term Frequency–

Inverse Document Frequency (TF-IDF), and classification 

using supervised machine learning techniques such as Na¨ıve 

Bayes, Support Vector Machine, and Random Forest. The 

performance of the proposed system is evaluated using 

standard metrics, including accuracy, precision, recall, and 

F1-score, to measure classification effectiveness. 

The objective of this research is to design an 

efficient and reliable model capable of identifying fake 

reviews and improving the overall trustworthiness of online 

review systems. The proposed approach can assist customers 

in making informed purchasing decisions and help e-

commerce platforms maintain transparency and credibility. 

Furthermore, the results of this study demonstrate the 

effectiveness of machine learning techniques in addressing 

real-world challenges related to opinion spam detection and 

online content authenticity. 

II. LITERATURE REVIEW 

Online product reviews play an important role in influencing 

customer purchasing decisions on modern e-commerce 

platforms. However, the rapid increase in fake and 

misleading reviews has reduced the reliability of online 

review systems and created a strong need for automated 

detection techniques. Early research introduced the concept 

of opinion spam detection and demonstrated that unusual 

reviewing patterns and reviewer behavior can be effectively 

analyzed to identify suspicious activities in review datasets 

[1], [2]. 

Later studies focused on detecting deceptive reviews 

using supervised machine learning techniques applied to 

textual datasets. These studies demonstrate that linguistic 

features derived from review content can effectively aid 
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classification algorithms in distinguishing between genuine 

and fake reviews. Experimental results confirmed that 

classification models trained on structured textual features 

achieved promising performance in review spam detection 

tasks [3]. 

Researchers have also investigated techniques for 

analyzing reviewer behavior—such as rating deviations, 

posting frequency, and time intervals between reviews—to 

detect unusual or suspicious reviewing activities.These 

behavioral indicators improved detection accuracy when 

combined with textual features and enabled more reliable 

identification of suspicious reviewers in large datasets [4]. 

Further research investigated burst detection 

techniques to identify sudden increases in review activity 

associated with spam campaigns. These approaches 

demonstrated that analyzing temporal patterns in review 

posting behavior helps detect coordinated spam attacks more 

efficiently [5]. Similarly, group-based spam detection 

methods have been developed to detect coordinated reviewer 

groups that aim to manipulate product ratings through 

collaborative actions [6]. 

Subsequently, hybrid detection approaches that 

combine textual features with reviewer behavioral traits were 

introduced to enhance classification accuracy. By integrating 

multiple feature sources, these models outperformed 

traditional contentbased methods and improved the decision-

making capabilities of classification systems [7]. 

Several survey-based studies categorized review 

spam detection techniques into content-based, behavior-

based, and hybrid approaches. These surveys provided a 

comprehensive understanding of the strengths and limitations 

of existing detection strategies and highlighted the 

importance of combining multiple feature extraction 

techniques for improved performance [8], [10]. 

With the advancement of machine learning 

technologies, neural network-based approaches were 

introduced to improve detection performance by capturing 

contextual relationships between words more effectively than 

traditional algorithms. These deep learning models 

demonstrated improved classification accuracy in complex 

datasets containing ambiguous linguistic patterns [9], [14]. 

Researchers have also developed decision-support 

frameworks that integrate multiple feature extraction 

techniques to enhance classification reliability. By combining 

statistical and linguistic feature representations, these 

frameworks increased the effectiveness of review spam 

detection systems [11]. Further studies highlighted the 

significance of extracting relevant textual and structural 

features from review content to boost classification accuracy 

in supervised learning settings [12], [13]. 

Traditional machine learning algorithms such as 

Support Vector Machines, Random Forest classifiers, and 

Na¨ıve Bayes classifiers have been widely applied for 

detecting fake reviews due to their ability to handle high-

dimensional textual datasets efficiently. These algorithms 

demonstrated reliable performance across multiple 

benchmark datasets used in review spam detection research 

[21], [22], [23]. 

Recent developments in natural language processing 

introduced contextual word representation techniques that 

significantly improved classification performance in text 

analysis tasks. Transformer-based language models and word 

embedding techniques enabled classification systems to 

capture semantic relationships between words more 

effectively and improved detection accuracy in fake review 

identification systems [16], [17]. 

Foundational research in natural language 

processing and automated text classification also contributed 

significantly to the development of review spam detection 

systems. Statistical language processing techniques and 

neural network-based text representation models provided 

efficient solutions for analyzing large-scale textual datasets in 

classification applications [18], [19]. Information retrieval 

techniques further supported feature extraction and similarity 

measurement processes in automated review classification 

systems [20]. 

Modern machine learning libraries and scalable 

dataset processing techniques have simplified the 

implementation of automated review detection frameworks. 

Tools such as Scikitlearn provide efficient implementations 

of classification algorithms that support rapid 

experimentation and evaluation of fake review detection 

models [24]. Large-scale dataset mining techniques have 

further contributed to improving the performance of 

automated review classification systems across different 

application domains [25]. 

Overall, existing literature indicates that combining 

machine learning techniques with natural language 

processing methods provides an effective solution for 

detecting fake product reviews. However, challenges such as 

dataset imbalance, evolving spam strategies, and contextual 

ambiguity still remain important research issues that require 

further investigation for improving detection accuracy in real-

world environments. 

III. RESEARCH AREA 

The research area of this study lies at the intersection of 

machine learning, natural language processing, and data 

mining, with a specific focus on detecting deceptive or fake 

product reviews in online environments. With the rapid 

expansion of e-commerce platforms, user-generated content 

such as product reviews has become an essential factor 

influencing purchasing decisions. However, the increasing 

presence of misleading and spam reviews has created 

challenges in maintaining the credibility and reliability of 

online review systems. Therefore, developing automated 

techniques for identifying fake reviews has become an 

important research problem in the field of intelligent data 

analysis. 

Machine learning techniques play a significant role 

in analyzing large volumes of textual data generated by users 

on online platforms. Supervised learning algorithms such as 

Support Vector Machines, Na¨ıve Bayes, and Random Forest 

classifiers are widely used for classification tasks involving 

textual information. These algorithms help in identifying 

patterns within review datasets and distinguishing between 

genuine and deceptive reviews based on extracted features. 

The application of machine learning improves detection 

accuracy and reduces manual effort required for review 

verification. 
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Natural language processing techniques further 

support this research area by enabling systems to understand 

and analyze the structure and meaning of textual data. 

Preprocessing techniques such as tokenization, stop-word 

removal, stemming, and feature extraction methods like Term 

Frequency–Inverse Document Frequency (TF-IDF) allow 

textual reviews to be converted into structured numerical 

representations suitable for machine learning models. These 

techniques help improve classification performance by 

capturing important linguistic characteristics of review 

content. 

In addition to machine learning and natural language 

processing, this research also involves concepts from data 

mining and pattern recognition. Data mining techniques assist 

in discovering hidden relationships and unusual behavioral 

patterns within review datasets, such as abnormal rating 

distributions and repetitive review activity. Identifying such 

patterns helps in detecting suspicious reviewer behavior and 

improves the reliability of classification systems. 

Overall, this research area focuses on designing an 

intelligent framework that combines machine learning and 

natural language processing techniques to detect fake product 

reviews effectively. The proposed approach contributes 

toward improving the trustworthiness of online review 

systems and supports users in making more reliable 

purchasing decisions based on authentic customer feedback. 

IV. PROPOSED WORK 

A. Problem Statement 

The problem statement is as follows: Online product reviews 

play an important role in influencing purchasing decisions on 

modern e-commerce platforms. Customers often rely on 

reviews to evaluate product quality, reliability, and usability 

before making purchases. However, the increasing number of 

fake or misleading reviews posted by spammers and 

malicious sellers has reduced the credibility of online review 

systems. 

Traditional review filtering techniques mainly rely on 

rulebased detection methods that analyze limited textual 

features or rating patterns. These approaches often fail to 

detect sophisticated fake reviews that closely resemble 

genuine customer feedback. In addition, the large volume of 

user-generated content generated on e-commerce platforms 

makes manual detection impractical and inefficient. 

Machine learning techniques provide an effective 

solution for automatically detecting fake reviews by 

analyzing linguistic patterns and reviewer behavior. 

However, many existing systems still face challenges related 

to dataset imbalance, feature selection, and classification 

accuracy. Therefore, there is a need to develop an intelligent 

fake review detection framework that can analyze textual 

review data efficiently and accurately classify reviews as 

genuine or fake using machine learning techniques. 

The objective of this research is to design and 

implement a machine learning-based framework capable of 

detecting deceptive product reviews by extracting relevant 

textual features and applying classification algorithms for 

improved decision accuracy. 

 
Fig. 1. Flowchart 

B. Proposed System Architecture 

The proposed system architecture introduces a machine 

learning–based fake review detection framework designed to 

analyze review text and identify deceptive content 

automatically. The system integrates data collection, 

preprocessing, feature extraction, classification, and 

prediction modules to improve review authenticity detection. 

The major components of the proposed system architecture 

are: 

1) Dataset Collection Module:  

This module collects review datasets from publicly available 

sources such as: 

− Amazon product review dataset 

 
Fig. 2: Architecture 

− Yelp review dataset 

− Kaggle fake review datasets 

These datasets contain review text, ratings, and 

labels indicating whether reviews are genuine or fake. 

2) Data Preprocessing Module:  

The collected review data is cleaned and prepared before 

applying machine learning algorithms. This step removes 

unwanted noise and improves data quality. 

Typical preprocessing operations include: 

− Removal of punctuation marks 

− Stop-word removal 

− Conversion to lowercase 
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− Tokenization 

− Removal of irrelevant symbols 

These steps improve the effectiveness of feature extraction. 

3) Feature Extraction Module:  

This module converts textual review data into numerical 

representations suitable for machine learning algorithms. 

Feature extraction techniques include: 

− Term Frequency–Inverse Document Frequency 

(TF-IDF) 

− Bag-of-Words representation 

These methods help identify important words and 

patterns present in review text. 

4) Classification Module:  

The classification module applies supervised machine 

learning algorithms to detect fake reviews. 

Algorithms used include: 

− Na¨ıve Bayes classifier 

− Support Vector Machine (SVM) 

− Random Forest classifier 

These models learn patterns from training datasets 

and classify reviews as genuine or fake based on extracted 

features. 

5) Prediction Module:  

After training the classification model, the system predicts 

whether a new review is fake or genuine. 

Example: 

Input review text: 

“This product is excellent and highly recommended.” Output: 

Predicted class → Genuine review 

This module enables automated classification of unseen 

reviews. 

6) Result Evaluation Module:  

The system evaluates classification performance using 

standard performance metrics such as: 

− Accuracy 

− Precision• Recall 

− F1-Score 

These evaluation parameters help measure the 

effectiveness of the proposed detection framework. 

C. Workflow of the Proposed System 

The workflow of the proposed system follows a structured 

processing pipeline: 

Dataset Collection → Data Preprocessing → 

Feature Extraction → Model Training → Review 

Classification → Result Evaluation 

This workflow ensures efficient conversion of raw 

textual review data into meaningful classification outcomes. 

D. Advantages of the Proposed System 

The proposed fake review detection framework provides 

several advantages compared with traditional review filtering 

approaches: 

− Enables automatic detection of fake product reviews 

− Improves classification accuracy using machine 

learningalgorithms 

− Reduces manual effort required for review 

verification 

− Enhances reliability of online review systems 

− Supports better purchasing decisions for customers 

− Provides scalable solution for large review datasets 

These advantages make the proposed system 

suitable for real-world deployment in e-commerce 

environments. 

E. Implementation Approach (Prototype-Level) 

The proposed framework can be implemented using a 

prototype model developed in a Python programming 

environment. The implementation process includes dataset 

preprocessing, feature extraction using TF-IDF techniques, 

and classification using supervised machine learning 

algorithms such as Na¨ıve Bayes, Support Vector Machine, 

and Random Forest classifiers. 

The prototype system can be developed using 

commonly used machine learning libraries such as NumPy, 

Pandas, Scikit-learn, and Matplotlib. These tools support 

efficient training, testing, and evaluation of classification 

models. 

The prototype implementation demonstrates how 

machine learning techniques can be applied to detect fake 

product reviews automatically and improve the 

trustworthiness of online review platforms. Future 

improvements may include integration of deep learning 

models and real-time deployment for large-scale review 

monitoring systems. 

 
Fig. 3: Performance Comparison 

V. RESULT 

The proposed fake product review detection system was 

evaluated using three machine learning algorithms: Na¨ıve 

Bayes, Support Vector Machine (SVM), and Random Forest. 

Prior to model training, the dataset was preprocessed through 

text cleaning and feature extraction using the TF-IDF method. 

Among the evaluated classifiers, the Random Forest 

algorithm demonstrated the highest accuracy in detecting 

fake reviews, outperforming both Na¨ıve Bayes and SVM. 

The evaluation was performed using standard performance 

metrics such as accuracy, precision, recall, and F1-score. The 

results show that machine learning techniques can effectively 

classify genuine and fake reviews and improve the reliability 

of online review systems. 

VI. CONCLUSION AND FUTURE WORK 

This paper proposes a machine learning–based approach for 

detecting fake product reviews to enhance the reliability of 

online review systems. The methodology includes 

preprocessing review text using standard natural language 

processing techniques and applying TF-IDF feature 

extraction to transform textual data into a numerical format 

suitable for classification. Three machine learning 

algorithms—Na¨ıve Bayes, Support Vector Machine (SVM), 
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and Random Forest—were implemented and evaluated using 

metrics such as accuracy, precision, recall, and F1-score. 

The experimental results demonstrated that the 

Random Forest classifier achieved better performance 

compared to the other models in identifying fake reviews. 

The findings confirm that machine learning techniques can 

effectively detect deceptive reviews and support users in 

making more trustworthy purchasing decisions. The 

proposed system can therefore contribute to improving 

transparency and reliability in online product review 

platforms. 

In future work, the system can be enhanced by 

applying advanced deep learning techniques such as Long 

Short-Term Memory (LSTM) networks and transformer-

based models to further improve detection accuracy. 

Additional features, including reviewer behavior patterns, 

timestamps, and rating consistency, can be incorporated to 

further enhance classification performance. Moreover, the 

proposed approach can be extended into a real-time detection 

system, enabling direct integration with e-commerce 

platforms for practical, largescale applications. 
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